Aiming to diagnosis the mechanical fault precisely, the current research is proposing a method based on the local mean decomposition (LMD) Shannon entropy and improved fuzzy f-means flustering (IFCM). The features are first extracted by using the time-frequency domain method LMD and the Shannon entropy is used to process the original separated product functions (PF) so as to extract the original features. However, the extracted original features are still with high dimensional and include superfluous information. The nonlinear multi-features fusion technique LTSA is used to merge the features and reduce the dimension. Then, based on the extracted features, the IFCM model is used to achieve the mechanical fault diagnosis. In this model, a feature cluster determine function is established to achieve the weighted factor to achieve a better category effect. Case of a bearing test was analyzed and the results proved the effectiveness of the methodology.
INTRODUCTION
Today, diagnosis is a very important research area in industry. Traditional concepts of preventive and corrective maintenance are gradually supplemented by diagnosis form. The main objective of this maintenance type is to ensure the dependability of industrial systems and increase their availability with a lower cost. However, fault diagnosis is not an easy task since it is essentially a problem of pattern recognition. A more effective feature extraction and accurate classifier are needed to obtain a higher diagnostic accuracy. 1 Feature extraction is the process of transforming the raw vibration data collected from running equipment to relevant information of machine working condition. There are three types of methods that deal with the raw vibration data: time domain analysis, frequency domain analysis, and time-frequency domain analysis. These three methods are often chosen to extract a feature. For example, Fan 2 chose the time-frequency domain transform ensemble empirical mode decomposition to describe the characteristics of the vibration signals. Qin 3 chose the wavelet transform to extract the feature of machinery wear information. The frequency features from FFT analysis results often tend to average out transient vibrations and thus do not provide a wholesome measure of the bearing health status. Hence, the time-frequency method is used rather frequently. Wavelet transformation is the most commonly used time-frequency analysis method and is widely used in feature extraction. 4 However, the selection of the wavelet mother coefficient is difficult, and for different researchers the selected coefficient is not unique. For this reason, it is necessary to find an effective method to extract the fault-related features hidden in the complex and non-linear bearing vibration signals. The EMD 5 is other tool usually used in time-frequency domain analysis which is suitable for analyzing non-stationary signals. However, the EMD method has the problems of endpoint leak, and the modal aliasing. In this article, the local mean decomposition (LMD) is used to processing the vibration signals, 6 and the LMD Shannon entropy is used to extract the original features from the signal.
Although the original features can be extracted, they are still high dimensional and include superfluous information, which is why the original features fusion and dimensional reduction method should be used to deal with the original features so as to select the typical features. The most commonly used features fusion and dimensional reduction method is principal component analysis (PCA). 7 However, the PCA is mainly used
